INTRODUCTION {#sec1-1}
============

Various mucogingival surgeries are described for the insufficient dimension of soft-tissue recession and keratinized gingiva. From the past few decades, several surgical techniques, not only for the preservation but also for the increase of the gingival dimension as part of periodontal treatment, were described in the periodontal literature.\[[@ref1][@ref2][@ref3][@ref4][@ref5]\] The 1996 World Workshop in Periodontics\[[@ref6]\] has stressed primarily on regaining gingival tissue coverage over the denuded root surface, with the ultimate goal of complete root coverage (CRC) and esthetics satisfaction rather than increasing width of attached gingiva.

Mucogingival surgery done for recession coverage becomes a necessity when esthetics, dentinal sensitivity, and carious and noncarious cervical lesions poses a problem.\[[@ref7]\] Moreover, the presence of recession defects creates unfavorable contour of the gingival margin or leads to insufficient keratinized gingiva, thereby, limiting the proper plaque control.

Many surgical techniques have been reported in literature to perform root coverage such as lateral pedicle flap, double papilla flap, oblique rotated flap, free gingival graft (FGG), coronally advanced flap (CAF), semilunar coronally repositioned flap, and subepithelial connective tissue graft (SCTG) with combinations of grafting techniques and flap designs.\[[@ref8][@ref9][@ref10]\]

Even though all the above procedures have demonstrated potential for recession coverage, meta-analysis from several systematic reviews and the Consensus report of the 6^th^ European Workshop on Periodontology in 2014 affirmed that the CAF as a stand-alone technique and predictable method for recession coverage in localized Miller Class I and Class II gingival recessions.\[[@ref11][@ref12]\]

The majority of the published literature on Miller Class I and Class II soft-tissue recession have demonstrated better results with SCTG, hence, regarded as "gold standard" approach for root-coverage procedures.\[[@ref13]\] On the contrary, a survey conducted by Zaher *et al*.,\[[@ref14]\] indicated that FGG was the favorite choice of the clinicians for the management of denuded root surface despite of its disadvantages, followed by the SCTG, and the CAF.

The FGG has been used in root surface coverage associated with isolated recession defect since the first report outlining the rationale and surgical principles described by Sullivan and Atkins in 1968.\[[@ref15]\] Primary root coverage, noted immediately following grafting, is seen due to bridging that is persistent of grafted soft tissue on avascular root surfaces, whereas secondary root coverage refers to the "creeping attachment" as described by Goldman.\[[@ref16][@ref17]\] This creeping attachment was also noticed by many authors as a postsurgical migration of the gingival margin in an upward direction, to cover partially or completely previously exposed root surface as contrast to the reports of Rateitschak where there was no improvement noted in the degree of recession after 5 years postoperatively.\[[@ref18][@ref19][@ref20][@ref21][@ref22][@ref23][@ref24]\]

Free autogenous gingival graft, derived from attached gingiva, used both as a one-step or a two-step technique for root coverage, is a multipurpose therapeutic approach and is used in different clinical conditions.\[[@ref25]\] The good vascularity of the oral mucosa augments the FGG applicability for the correction of recession defects.\[[@ref26]\]

The relationship in-between graft thickness and functional resistance has been a material of argument. Increase in functional resistance has been accredited to the thickness of gingival grafts. Although this method can produce an unesthetic result at the recipient site.\[[@ref27]\] The subepithelial connective tissue produces a good esthetic result but requires a thicker donor palatal tissue than the FGG technique where FGG of 0.9 mm thickness has been demonstrated to be functionally adequate.\[[@ref27][@ref28]\]

There have been many systematic reviews comparing various treatment modalities used in the management of gingival recession.\[[@ref8][@ref29]\] However, there is no systematic review available concerning the efficacy of FGG in the management of Miller Class I and Class II localized marginal tissue recession.

Focused question {#sec2-1}
----------------

What is the feasibility of FGG in the management of Miller Class I and Class II localized gingival recessions?

Objective {#sec2-2}
---------

The purpose of this systematic review was to assess the literature regarding the efficacy of FGG in the management of Miller Class I and Class II localized gingival recessions.

MATERIALS AND METHODS {#sec1-2}
=====================

Eligibility criteria {#sec2-3}
--------------------

Articles were screened considering the inclusion and rejection criteria.

Inclusion criteria {#sec2-4}
------------------

Studies qualified for consideration, in this review were controlled clinical trials, randomized clinical trials (RCTs), and longitudinal studies evaluating Miller Class I and Class II marginal tissue recessions which included treatment with FGG with no \<6 months of follow-up.

Rejection criteria {#sec2-5}
------------------

Studies done *in vitro* or on animal were excluded; studies reporting case series, case reports, or multiple gingival recessions were eliminated; and studies primarily done on Miller Class III to Class IV recessions were also excluded from the study.

Information sources and search protocol {#sec2-6}
---------------------------------------

A comprehensive search convention was created and taken after as indicated by the PRISMA (Preferred Reporting Items for Systematic review and Meta-analysis). Search strategies were performed through an electronic database which included PubMed-Medline, Google Scholar, and manual search using university library resources. Articles in English were preferred. These databases were looked up to December 2016 utilizing the search strategies. All cross-references list of the chosen articles were screened for extra literature that could meet the qualification criteria.

Study selection {#sec2-7}
---------------

After entering the search strategy, preliminary screening was done. The primary screening comprised cumulative of 557 articles, of which 59 articles were distinguished through the title, and 39 articles remained after the removal of duplicates. All these articles were screened. Of these, 22 articles were excluded due to nonavailability of the articles or by reading abstracts as they failed to meet the inclusion criteria. Seventeen full-content articles were evaluated for qualification. Again, out of which, ten articles were omitted as they were unable qualify eligibility criteria. Finally, 7 out of 17 were considered appropriate for the review \[[Figure 1](#F1){ref-type="fig"}\].

![Preferred Reporting Items for Systematic review and Meta-analysis flow diagram. *n* -- Number of articles](JISP-23-93-g001){#F1}

Selected studies quality evaluation {#sec2-8}
-----------------------------------

RCTs and clinical evaluation study were included in this study. Three main quality criteria were examined as follows: technique used to prevent selection bias, investigators blinding, and completion of evaluation time.\[[@ref30]\] Quality assessment was based on as follows:

> The study was regarded to be at lower risk of bias if all the three criteria were fulfilled
>
> The study was regarded to be at high risk of bias if one criterion was fulfilled.

The quality evaluation of the involved articles uncovered a high inclination towards bias for all except for the study done by Kuru and Yıldırım.\[[@ref31]\]

Data collection method {#sec2-9}
----------------------

A standard trial form in Excel sheet was preliminary prepared and after that each one of those headings not relevant was removed by the reviewer. Data extraction was done for one article, and this frame was finalized by an expert.

Data items {#sec2-10}
----------

Study design, sample size, participants' description, condition, intervention/exposure, mean root coverage (MRC), evaluation time, confounders, recession depth (RD), recession width (RW), pocket depth (PD), clinical attachment level (CAL), width of keratinized gingiva (WKG), exposed root surface (ERS), and the result were extracted from the articles if mentioned. Data extraction of only FGG group was done in the case of studies having a comparative group.

Outcome measurement {#sec2-11}
-------------------

The accompanying result measures were considered as follows:

Main outcome:

Gingival recessions that attained MRC.

Secondary outcomes:

Change in RD expressed as reduction in recession (in mm) at final evaluationChange in PD expressed (in mm) at final evaluationChange in CAL expressed as CAL gain (in mm) at final evaluationChange in WKG expressed as WKG gain (in mm) at final evaluation.

RESULTS {#sec1-3}
=======

Data regarding the percentage of root coverage obtained, changes in RD, WKG, PD and CAL are mentioned in [Table 1](#T1){ref-type="table"}.

###### 

Characteristics of included studies

  Study ID                            Author                              Location                Year of publication   Study design                              Setting                                                                                               Intervention/exposure                                Sample size                            
  ----------------------------------- ----------------------------------- ----------------------- --------------------- ----------------------------------------- ----------------------------------------------------------------------------------------------------- ---------------------------------------------------- -------------- ----------- ----------- -----------
  1                                   Borghetti and Gardella\[[@ref1]\]   France                  1990                  Clinical evaluation                       Dental Institute                                                                                      FGG                                                  23                                     
  2                                   Tolmie *et al*.\[[@ref16]\]         Carolina                1991                  RCT                                       Private practice                                                                                      FGG                                                  103                                    
  3                                   Jahnke *et al*.\[[@ref32]\]         Bethesda                1993                  RCT                                       Dental Institute                                                                                      FGG                                                  9                                      
  4                                   Paolantonio *et al*.\[[@ref33]\]    Rome                    1997                  RCT                                       Private practice                                                                                      FGG                                                  35                                     
  5                                   Ito *et al*.\[[@ref34]\]            Japan                   2000                  RCT                                       Dental Institute                                                                                      FGG                                                  4                                      
  6                                   Kuru and Yıldırım\[[@ref31]\]       Turkey                  2013                  RCT                                       Dental Institute                                                                                      FGG involving marginal gingiva and papillae          8                                      
                                                                                                                                                                                                                                                                        FGG                                                  9                                      
  7                                   Jenabian *et al*.\[[@ref35]\]       Iran                    2016                  RCT                                       Dental Institute                                                                                      FGG involving marginal gingiva and papillae          9                                      
                                                                                                                                                                                                                                                                        FGG                                                  9                                      
                                                                                                                                                                                                                                                                                                                                                                    
  **Author**                          **Participants description**        **Condition**           **Evaluation time**   **MRC**                                                                                                                                                                                                                                     
                                                                                                                                                                                                                                                                                                                                                                    
  **Number of patients**              **Gender of patients**              **Age range (years)**   **Percentage**        **SD**                                                                                                                                                                                                                                      
                                                                                                                                                                                                                                                                                                                                                                    
  Borghetti and Gardella\[[@ref1]\]   14                                  2 males, 12 females     16-62                 Miller Class I, Class II, and Class III   1 year                                                                                                85.2                                                                                        
  Tolmie *et al*.\[[@ref16]\]         58                                  NR                      NR                    Miller Class I and Class II               15 months                                                                                             86.7                                                                                        
  Jahnke *et al*.\[[@ref32]\]         10                                  5 males, 5 females      16-51                 Miller Class I and Class II               6 months                                                                                              43                                                                                          
  Paolantonio *et al*.\[[@ref33]\]    70                                  32 males, 38 females    25-48                 Miller Class I and Class II               5 years                                                                                               53.19                                                21.48                                  
  Ito *et al*.\[[@ref34]\]            6                                   3 males, 3 females      22-58                 Miller Class I and Class II               1 year                                                                                                87.8                                                 17.4                                   
  Kuru and Yıldırım\[[@ref31]\]       8                                   5 males, 12 females     NR                    Miller Class I and Class II               8 months                                                                                              91.62                                                9.74                                   
                                      9                                   5 males, 12 females     NR                    Miller Class I and Class II               8 months                                                                                              68.97                                                13.67                                  
  Jenabian *et al*.\[[@ref35]\]       9                                   NR                      NR                    Miller Class I and Class II               6 months                                                                                              60.52                                                21.22                                  
                                      9                                   NR                      NR                    Miller Class I and Class II                                                                                                                     45.52                                                21.94                                  
                                                                                                                                                                                                                                                                                                                                                                    
  **Author**                          **Confounders**                     **RD (mm)**             **RW (mm)**           **PD (mm)**                               **CAL (mm)**                                                                                                                                                                                      
                                                                                                                                                                                                                                                                                                                                                                    
  **Baseline**                        **Final**                           **Narrow baseline**     **Wide baseline**     **Final**                                 **Baseline**                                                                                          **Final**                                            **Baseline**   **Final**               
                                                                                                                                                                                                                                                                                                                                                                    
  Borghetti and Gardella\[[@ref1]\]   Miller Class III also included      3.04±0.82               0.45±0.50             2.47±0.44                                 4.16±0.65                                                                                             NR                                                   1.96±0.63      1.34±0.39   NR          NR
  Tolmie *et al*.\[[@ref16]\]                                             3.15                    NR                    NR                                        NR                                                                                                    NR                                                   NR             NR          NR          NR
  Jahnke *et al*.\[[@ref32]\]                                             2.9                     1.8                   NR                                        NR                                                                                                    NR                                                   NR             NR          4.7         3.1
  Paolantonio *et al*.\[[@ref33]\]                                        3.11±0.28               1.50±0.39             NR                                        NR                                                                                                    NR                                                   NR             NR          NR          NR
  Ito *et al*.\[[@ref34]\]                                                3.63±0.92               0.50±0.76             NR                                        NR                                                                                                    NR                                                   1.25±0.46      1           4.88±0.64   1.5±0.76
  Kuru and Yıldırım\[[@ref31]\]                                           3.50±0.53               0.31±0.37             NR                                        NR                                                                                                    NR                                                   1.25±0.46      0.81±0.25   4.75±0.70   1.12±0.44
                                                                          3.55±0.88               1.16±0.79             NR                                        NR                                                                                                    NR                                                   1.33±0.50      1.22±0.36   4.88±0.78   2.27±0.79
  Jenabian *et al*.\[[@ref35]\]                                           4.11±1.63               1.83±1.47                                                       3.00±1.19                                                                                             1.94±0.72                                            1.22±083       0.83±0.25   5.33±1.85   2.66±1.56
                                                                          3.72±1.46               2.00±1.11                                                       3.16±1.54                                                                                             2.44±1.21                                            1.44±0.28      1.00±0.08   5.05±1.66   3.00±1.17
                                                                                                                                                                                                                                                                                                                                                                    
  **Author**                          **WKG (mm)**                        **ERS (mm^2^)**         **Result**            **Remark**                                                                                                                                                                                                                                  
                                                                                                                                                                                                                                                                                                                                                                    
  **Baseline**                        **Final**                           **Baseline**            **Final**                                                                                                                                                                                                                                                         
                                                                                                                                                                                                                                                                                                                                                                    
  Borghetti and Gardella\[[@ref1]\]   1.72±1.45                           7.20±2.36               NR                    NR                                        Thick FGG results in considerable coverage. Narrow recessions give better results for root coverage   Good results with small sample size                                                         
  Tolmie *et al*.\[[@ref16]\]         NR                                  NR                      NR                    NR                                        Predictable procedure in selected cases                                                               Good results with large sample size                                                         
  Jahnke *et al*.\[[@ref32]\]         1                                   4                       NR                    NR                                        Width and depth of gingival recession did not have association with the amount of root coverage       Less root coverage and also small sample size used                                          
  Paolantonio *et al*.\[[@ref33]\]    1.57±0.34                           5.23±0.48               7.54±1.15             3.70±1.30                                 Results in good accordance with the mean values reported in the literature                            Averages results                                                                            
  Ito *et al*.\[[@ref34]\]            2.13±0.84                           7.88±2.03               NR                    NR                                        Effective for adjacent root coverage                                                                  Good results but small sample size                                                          
  Kuru and Yıldırım\[[@ref31]\]       1.43±0.62                           7.12±0.58               NR                    NR                                        Acceptable results with gingival unit grafting                                                        Excellent results                                                                           
                                      1.72±0.83                           5.94±1.18               NR                    NR                                        Conventional technique is more useful in increasing WKG                                               Significant result seen                                                                     
  Jenabian *et al*.\[[@ref35]\]       2.44±1.52                           5.05±1.01               NR                    NR                                        Superior clinical and esthetic outcomes                                                               Significant result seen                                                                     
                                      2.16±1.47                           4.38±1.36               NR                    NR                                        Significant improvement in clinical parameters                                                        Averages results                                                                            

RCT -- Randomized clinical trial; FGG -- Free gingival graft; RD -- Recession depth; RW -- Recession width; PD -- Pocket depth; CAL -- Clinical attachment level; MRC -- Mean root coverage; SD -- Standard deviation; WKG -- Width of keratinized gingiva; ERS -- Exposed root surface; NR -- Not Reported

The evaluation of root coverage obtained by thick gingival graft in 23 gingival recessions showed mean recession coverage of 2.59 ± 0.67 mm at 1 year, where mean graft thickness was 1.81 ± 0.32 mm. It was concluded by the author that the thick gingival autograft results in considerable coverage of 85.2% of the denuded root surfaces where creeping attachment contributes to 28% of the final degree of recession coverage. Furthermore, narrow recessions showed better results than wide recessions.\[[@ref1]\]

Treatment of denuded root surface with FGG was performed by a group of multiple clinicians in 103 Miller Class I and Class II gingival recession defects reported average root coverage of 87.6% after 12 months. The outcomes of these studies indicated that the success in this procedure could be attained by appropriate case selection and the technique.\[[@ref16]\]

Another RCT included in this study compared and determined the clinical efficacy of root-coverage procedures (thick FGG verses SCTG) in 10 subjects having 20 Miller Class I and Class II recession defects. FGG resulted in a significant improvement in WKG and PD during the first 3 months, and no noteworthy changes were noticed at the end of 6 months postsurgically. The average root coverage for the FGG was 43% at the two-time frames.\[[@ref32]\]

A RCT comparing FGG (*n* = 35) and bilaminar connective subpedicle grafts (*n* = 35) showed mean percentage of root coverage of 53.19% ± 21.48 with FGG at the end of 5 years.\[[@ref33]\] The comparison of FGG to that of guided tissue regeneration technique showed average root coverage of 87.80% after FGG surgical intervention.\[[@ref34]\]

Last two RCT studies involved gingival unit transfer comparison with conventional FGG. Both the studies have reported good results with gingival unit transfer.

DISCUSSION {#sec1-4}
==========

The result of this systematic review presented with greater reduction in gingival recession depth with gain in WKG and CAL and reduction in probing depth compared to baseline parameters. Except for the study done by Jahnke *et al*.,\[[@ref32]\] all other individual studies reported in this review have shown statistically significant results. Although Paolantoni *et al*.\[[@ref33]\] have shown statistically significant result, the outcome produced clinically with FGG after 5 years of follow-up could be considered as average.

The best result has been shown by Kuru and Yıldırım\[[@ref31]\] using modification in the FGG harvesting technique and also proposed that conventional technique should be used only in cases where WKG is inadequate. However, unfortunately, there are not enough studies done on gingival unit grafts to determine its efficacy.

A limitation in the analysis of this review was seen due to appearance of insufficient clinical parameters in some of the selected articles. Another shortcoming seen with the studies was the varied number of participants ranging from 4 to 103.\[[@ref1][@ref16][@ref31][@ref32][@ref33][@ref34][@ref35]\] This variation could have strongly influenced statistical analysis.

Studies conducted on Miller Class I and Class II gingival recession were included in this present systematic review except for the study done by Borghetti *et al*.\[[@ref1]\] where Class III gingival recession would have acted as a confounding factor in the treatment outcome. However, the recession coverage outcomes seen were good when compared to baseline.

Holbrook and Ochsenbein\[[@ref9]\] showed CRC on 22 out of 50 teeth which accounts for 44%. Furthermore, they noticed recession coverage of 95.5% when RD was \<3 mm which was in agreement with other studies.\[[@ref1][@ref36]\] Michaelides and Wilson\[[@ref37]\] have reported 96% of root coverage in 26 sites out of 27 sites where Miller\[[@ref17]\] has shown 92.15% of root coverage in 79 sites. Pini-Prato *et al*.,\[[@ref38]\] in their retrospective study, had observed 25.5% and 13.5% of CRC in the absence and presence of non-carious cervical lesion when treated with FGG, respectively.

Some authors when assessed the purpose of FGG for increasing the width of attached gingiva, also noticed improvement in the recession depth.\[[@ref39][@ref40]\] Ward\[[@ref18]\] noted a remarkable reduction in the amount of recession in the two-thirds of the cases when FGG was used in the management of localized area of recession defects associated with frenal pull. Graft stabilization with different methods has shown to have no significant improvements in clinical parameters when compared to sutures. However, the surgical time was reduced by 40% compared to the conventional method.\[[@ref41]\]

Changes in the other parameters {#sec2-12}
-------------------------------

Great reduction was seen in the RD in the studies. PD reduction was statistically significant in three studies where there was no difference throughout in the PD in one study. An increase in WKG was reported in all the studies. However, Tolmie *et al*.\[[@ref16]\] have presented with insufficiency in the study parameters.

In light of clinical evaluation of soft and hard periodontal tissues, PD Miller in 1985, gave a classification for gingival recession and also proposed prognosis for root-coverage outcome following FGG technique based on the gingival recession classification.\[[@ref42]\] However, patient-related (e.g., smoking, palate vault depth, patient compliance), tooth/site-related (e.g., depth and width of baseline recession, presence or absence of cervical lesions), and procedure-related (e.g., presence or absence of releasing incisions) prognostic factors and the surgeon\'s skill can impact the root coverage which contradict the root-coverage predictability given by PD Miller.\[[@ref43]\]

The studies conducted by the diversity of clinicians on Miller Class I and Class II gingival recession with FGG has presented with different results. Considering all the seven studies, four studies were in favor of FGG out of seven studies. The reason could be attributed to the case selection and the technique performed. Kuru and Yıldırım\[[@ref31]\] have obtained a significant root coverage with conventional FGG technique. More studies are required to assess the efficacy of gingival unit graft. Therefore, it can be concluded that the use of FGG with proper case selection can produce substantial results.

Limitations {#sec2-13}
-----------

First, screening may not be comprehensive due to constrained availabilitySample size was small in a few studies having potential to affect the statistical power of analysisOnly one study was at lower inclination of biasAbsence of histologic examination which could have been more noteworthy in deciding the efficacy of the FGGLack of longer follow-up periods in some studies to assess creeping attachment in the outcome of FGG.

CONCLUSION {#sec1-5}
==========

FGG produces substantial results and shows improvements in the recession depth, probing depth, CAL and width of keratinized gingiva. Its outcome highly depends on the case selection based on the patient-related and tooth/site-related factors, technical factors, and operator\'s skill and experience. The FGG gives an impression of being the best treatment option in zones where the gingival recession is present with inadequate width of attached gingiva and vestibular depth.

Future implications {#sec2-14}
-------------------

Studies involving RCT fulfilling CONSORT guidelines are recommendedRW should be included as a clinical parameter in all the studies as the width of the recession acts as an important criterion in the success of the graftMore studies with longer period of follow-ups are neededMulticenter studies with large sample size are essential to achieve adequate statistical analysisStudies should perform histologic analysis for determining the efficacy of the FGG.
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